Apolipoprotein E accelerates the efflux of cholesterol from macrophages: mechanism of xanthoma formation in apolipoprotein E deficiency.
A patient with congenitally deficient apolipoprotein (apo) E showed numerous tuberoerutive, tendon xanthomas and severe atherosclerosis, despite a low LDL concentration. In order to study the mechanism of xanthoma formation observed in apo E deficient patients, we evaluated the effect of VLDL and HDL from the patient on cholesterol ester (CE) accumulation in macrophages. The results showed that there was no difference in CE formation in macrophages among normal VLDL, the patient's VLDL and apo E containing VLDL, which was prepared by incubation of the patient's VLDL with recombinant apo E. On the other hand, apo E containing HDL, which was prepared by incubation of the patient's HDL with recombinant apo E, accelerated cholesterol efflux more effectively than did the patient's HDL and decreased intracellular CE content. Moreover, free apo E accelerated cholesterol efflux from lipid loaded macrophages. These results suggest that macrophages are prevented from transforming into foam cells by their secretion of apo E. This may also explain the marked atherosclerosis and xanthomatosis observed in the patient with apo E-deficiency.